Topiramate alters excitatory synaptic transmission in mouse hippocampus.
Antiepileptic drugs may exert neuroprotective effects by decreasing excessive membrane excitability, neurotransmitter release, or postsynaptic Ca2+ entry. To assess these sites of action, we combined fluorescence Ca2+ imaging with extracellular field recording to analyze axonal excitability, evoked presynaptic Ca2+ entry through presynaptic Ca2+ channels, postsynaptic excitatory field potentials (fEPSP), and postsynaptic Ca2+ buildup ([Capost]) at the mouse hippocampal CA3-CA1 synapse exposed to topiramate (TPM). Topiramate had no effect on presynaptic Ca2+ entry, and produced only a minor inhibition of axonal excitability. Topiramate at concentrations up to 100 microM only slightly reduced the amplitude of the evoked fEPSP, but strongly inhibited the [Capost] evoked by repetitive synaptic activation. Postsynaptically, the action of TPM on the fEPSP and [Capost] was not mediated by an inhibition of the NMDA receptor, or by direct modulation of voltage-dependent Ca2+ channels, but reflected reduced somatic or dendritic membrane depolarization by AMPA and kainate receptors. These results are consistent with the known anticonvulsant properties of TPM. In addition, the ability of TPM to reduce postsynaptic Ca2+ buildup may provide a potential mechanism for neuronal protection during paroxysmal firing associated with epileptic seizures.